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Abundant
But Not
Free



LASL
Studies
Solar
Energy
Systems

By Jeff Pederson

Solar energy may be abundant
and clean, but it is not free.

A building will cost more with
solar heating or cooling ‘‘add-ons,”’
and manufacturers are not yet
crowding onto the sunlight band-
wagon. And the sun, unlike ‘‘ac-
tive’’ solar panels and conventional
fossil-fueled furnaces, cannot be
controlled with the turn of a
thermostat dial.

Yet people for thousands of years
— notably the southwest Indians —
used solar heat. And the modern-
day interest is on the upswing: The
U.S. Department of Energy is
spending $360 million this fiscal
year on solar-related projects. Of
this, $1.6 million is earmarked for
LASL efforts, a big increase from
the $130,000 of FY 1973. In light of
projections that America will reach
its peak use of petroleum products
within the present generation,
LASL’s research efforts in solar
collector design, passive solar sys-
tems research, and technical moni-
toring are timely indeed.

The Bruce Hunn home in White
Rock features a dramatic 2-story
Trombe-wall and claims a 60 to 70
per cent solar heating fraction. The
family, including Mrs. Hunn, Su-
sanne, and Michael, shown on the
roof, says LASL monitoring has
shown them what really happens
with passive heat.
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No consensus has yet been of-
fered on how best to harness Old
Man Sol, whose heat may vary 50
degrees ot more during the course
of a day. ‘‘Rules of thumb,”
however, are emerging from data
collected and analyzed under the
direction of J. Douglas Balcomb,
assistant Energy (Q) Division lead-
er for solar energy, and Charles
Bankston, Solar Energy group (Q-
11) leader.

‘‘Passive systems are very im-
portant, and they have not gotten
the attention they deserve,”” says
Balcomb. ‘‘Passive solar heating
systems can be effective in all U.S.
climate zones, and are usually
maintenance-free. And like other
building innovations throughout

history, solar systems can be ex-
pected to permeate from the more
expensive homes down. They will
become less expensive in time, as
they become more widespread in
use.”’

A passive system, where heat
flows by natural means without
external energy, does not rely on
solar collector plates or electric
blowers. Balcomb feels passive
designs, long misunderstood for
lack of quantitative data, are com-
ing into their own. He is joined in
his sentiments by many people who
now live in sun-tempered homes.

‘‘LASL monitoring has shown us
what really happens with our house
temperatures,”’ says Mrs, Bruce
Hunn of the mass-wall residence
she and her husband designed in
White Rock. ‘‘Passive is the only
way to go. You don’t have to have
the system clicking and whirling,
QOur previous home was a third
smaller, and took twice the natural
gas to heat.”” The 2,000-square-foot
structure features a 2-story mason-
ry wall, facing south, which sup-
plies 60 to 70 per cent of the
home’s heat. The solar add-on cost




was 10 per cent of the construction
total. Almost all of the heuat comes
to the living arca from the foot-
thick wall (300 square feet) and aot
from the 1t tons of rock in an
underground  storage bin, LASL
instrumentation has shown. The
Huiiis now plan to add a green-
house to the west wing, which does
not benefit directly from the strik-
ingly designed Trombe-wall, The
house is spacious, modern, and
comforiable.

The Carl Newicn house in White
Rock also gains 60 1o 70 per cent of
its heating requirements from the
sun, drawing cnergy throuph a
400-square-foot central grecnhouse
and chamneling it through another
2,700 square feet of living space.
“Qur object is 100 per cent solar,””
says Newlon, who has incorporaicd
a “‘Skylid”’ system on the grcen-
hiouse roof’s interior. Metal pancls
open with daylight and close at
night on a gravity system operated
by the flow of JFreon, which re-
sponds to the sun’s heat phases.
Orchids enjoy the heat and humid-

ily; warmth radiates through adobe
walls and through door and window
openings into other rooms. The
family has 3 water-filled drums
hidden in each of 2 adobe bench
(banco) walls for extra heat storage
and plans no auxiliary heat, other
than fireplaces. Like the Hunn
house, the Newton residence had
thermocouples and wiring built into
its fabric during construction so
LASL could easily obtain tempera-
ture data. Heat is also gained
directly through clerestory  win-
dows.

A warchouse and office building
in Pecos, New Mexico, belonging
to the Benediciine Monastery, is
another of the 15 structures being
closcly monitored by the LASL
solar group. About 95 per cent of
the heat needed for its 8,000
square feet of floor space comes
from the sun’s energy, much of
which 15 stored in a double row of
55-gallon drums filled with water.
Last winter, the monastery spent
just $80 for electric backup heat.

The thermocouples in the moni-
tored buildings generate small volt-
ages that change as the tempera-
ture changes. The temperature is
plotted onto graph paper by chart
recording units. Half of the multi-
point chart recorders are now being
replaced by digital cassette units,
which will interface more conven-
iently with LASL computers. The
information can be transferred
from cassette to a memory bank or
onto paper, and analysis will be-
come both easier and quicker,
according to Bankston.

LASL’s ultramodern National Se-
curity and Resources Study Center,
by comparison, has ils own com-
plex evaluation system and draws
94 per cent of its heating nceds —
along with 70 per cent of its cooling
— from 8,000 square feet of
flat-plate, liquid-heating solar col-
lectors. The cost of the structure,
which comprises 60,000 square
fect, was increased less than 10 per
cent by the cost of solar add-ons.
Two cooling systems are being
monitored side by side to compare

TROMBE HOUSE

In a Trombe design, sunshine passes through glazing and into a
thermal mass wall where outer temperatures can reach 160
degrees F. The stored energy is radiated into the living area over a
period of several hours, and a ventilation system prevenis
overheating during warm seasons.
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The monastery warehouse at Pecos gains 95 per cent of its heating needs
from the sun, and stores energy in a double row of 55 gallon drums. Solar
group member Mike Ulibarry checks the aluminum reflector system on the
sidewalk; clerestory windows atop the building give direct gain heating to
the storage area in the rear. LASL thermocouples are wired into the
drumwall and into meteorological instruments on the roof. The

8,000-square-foot structure required $80 worth of supplemental heat last
year.
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their performances. Balcomb thinks
the Study Center’s overall efficien-
¢y can even be improved 10 or 15
per cent with better control tech-
niques.

“Living in a passive solar build-
ing is a little like poing sailing,’” he
says. “You can trim the craft to
adjust for chanpges in weather.”
Balcomb’s own 2,300-square-foot
Santa Fe home featurcs a 400-
square-foot solar greenhouse. Ther-
mal walls kecp high afternoon
temperatures out of the living arca
and pass on the stored heat over a
period of many hours. One of his
neighbors, Dave Guaderson, has a
large crescent-shaped home with a
Trombe thermal wall at each end.
Both arc custom hoines in which
solar add-on is about 10 per cent of
the total cost.

1t won’t stay expensive,” Bal-
comb predicts. “‘In Denver, for
instance, a builder constructed a
45-home project with help from the
government Solar Demonstration
Program. Thirty homes were fitted
with solar systems, and the others
could be retrofitted casily. Imagine
the talk over the backyard fence -~
‘What was your utility bill Tast
month?’ **

There are 5 basic passive solar
design techniques. In a direct-gain
home, an expanse of plass —
normally double-pane -— faces
south. A thermal mass, in the form
of heavy walls and floors, stoves
the heat and turns the building into
a live-in collector. In the 2-story

Diract gain of solar heat can be
through ground-level windows or
through higher clerestory glazing,
which admits light to back rooms.
Energy is stored in interior mass

walls.

Wallasey School, built in 1962 in
Liverpool, ¥ingland, no extra heat
has been needed. The south wall of
glass is 27 by 230 feet and the
concrete walls, floor, and roof store
heat. The supplemental warmth
comes from lighting and the gath-
ercd bodies of students. One di-
rect-gain home, owned by Ralph
Williamson in Santa Fe, is being
monitored by LASL.

I the thermal-storage wall, often
called a Trombe design after a
house built by Felix Trombe in
1967 in Odeillo, France, the sun’s
cnergy is absorbed by masonry or
water drums located just behind
the south glass. Heat is transmitted
over several hours to the living
quarters. The addition of vents in
the wall causes o thermocirculation
path along which heat moves by
natural convection, as in the Pecos
monastery. Wall temperatures can
reach 160 deprees on the outside
surface, but inside surface tem-
peratures are mmoderate.

A solar greenhouse mixes these
2 concepts, and can supply extra
humidity and even part of the
family food neceds. A thermal wall,
such as in the Newton and Balcomb
homes, acts as a buffer to protect
the living arcas from temperature
variations and also transmits stored
heat — often being most effective
at 8 or 10 p.m.

A roof pond system, in usc at
LASL’s second cxperimental modu-
lar unit at the Solar Lab (1'A-46),
features storage in overhead liquid-

filled plastic bags. Movable insula-
tion is needed to prevent night heat
loss, and the system can act to
provide cooling in the summer. The
Harold Hay ‘‘Skytherm’’ house in
Atascadero, California, provides all
the heating and cooling through the
year despite outside tempceraturcs
which range from 10 to 110 degrees
F. The LASI design, however, is
quite diffcrent than the Skytherm
approach since it is primarily for
cold-climate heating.

The fifth type is a mnatural
convective loop, such as the Paul
Davis housc in Corrales, New
Mexico. Air becomes the heat
transport fluid as it rises, through
buoyancy, and moves from a collec-
tor region to a higher storage unit.
Heat is extended from rock beds or
water drums to warm the living
space. LASL will be monitoring a
similar home being built by Mark
Jones in Santa Fe.

These solar types, and variations
on these themes, are under study
at the Solar Lab on Pajarito Road.
Fourteen test rooms arc the experi-
mental outgrowth of test cells,
which measure 2 by 2 feet. The
larger rooms are well insulated,
face south, and are heavily instru-
mented. Collected data can be used
in computer modeling to simulate
performance in various climates,
according to Q-11 statf member
Bob McFarland. ‘‘The south wall is
essentially the only variable,”” he
says. ‘“We can make a parametric
analysis for different climates and

DIRECT GAIN WITH
CLERESTORY WINDOWS

Windows Admit Solar
Energy to Back Rooms



validate our models.”” The test
rooms include Trombe-walls, ther-
mosiphon rooms, direct-gain, and
styrofoam beadwall. In the latter,
the air space is filled with small
insulating beads at night and emp-
tied in the morning with a blower
system.,

The LASL researchers have esti-
mated the performance of passive
buildings for different climates.
With an 18-inch Trombe-wall, for
example, a Los Alamos home could
expect to gain 60 per cent of its

heat from the sun. Solar energy
would provide 60,200 BTU/square
foot each year through the wall into
the building, projections show.
Addition of reflectors or night
insulation can increase this to
above 200,000 BTU/square foot per
year.

Using the same Trombe model,
Phoenix, Arizona, could gain 99 per
cent of its heat; Bismarck, North
Dakota, 46 per cent; and Winnipeg,
Manitoba, 22 per cent.

LASL test rooms average 60 to 70

degrees F above the outside tem-
perature on typical midwinter days.
Maximum inside wall temperatures
are at 4 p.m. on water walls and 4
to 6 hours later on masonry walls.
Two test homes nearby are being
monitored to see whether mass
manufacturing of solar mobile
homes is feasible. Modular I,
installed in 1976, features an active
collector system of 340 square feet.
The collectors, made to LASL
specifications, are at a 60-degree
slope and heat the 1,056-square-

Builder Wayne Nichols and owner Dave Gunderson inspect the
finishing touches on the large shutter which will cover 1 of 2
Trombe-walls in the Santa Fe home. The second thermal wall,
behind the 2 men, is on the other end of the crescent-shaped
dwelling. The shutters are reflectorized to maximize heat gain
when lowered and are insulated with polystyrene to retain wall
heat when raised.




foot home with a water slorage
system. Some 1,536 pint glass jars
filled with water store the sun’s
encrgy afler it is collected by the
insulated panels, and 65 per cent of
the model’s hcat was from solar
heat last winter. Hot water heating
is 85 per cent from solar panels.

Next door, a passively heated
module has been installed rvecently.
Modular Il was built in cooperation
with a Navajo youth training pro-
ject and has sawtooth clerestory
windows in 4 rows on the roof.
Sunlight passcs, with the aid of
aluminum reflectors, onto water
bags which lic on the specially
trussed ceiling. Solar cnergy is
cxpected to provide 75 per cent of
the heat for the home’s 1,080
square feet.

Hach of the 2 modulars is well
insulated, has a backup eleciric
furnace, and could be built for
about $25,000 if factory produced.
S0 far, the industry has been slow
to act. ‘“‘“There has been slow
response,””  says Balcomb., ‘“The
idustry is conservative and public
demand  has  not  materialized.
When they get 50 inquiries a day,
they will start making them.””

At the Nambe Pueblo, the Lab-
oratory joined hands last fall with
the Indian comimunity and with the
Liconomic Development Adminis-
tration to construct a solar-heaied
community building. A solar collec-
tor arvay of 400 square feet, oanly
half of what is normally needed for
a 3,000-square-foot building, is lo-
cated behind a horizontal reficctor
panet on the roof. The air-mediom
system, dedicated in October, is
expected to provide 65 per cent of
the building’s heat.

At the Presbyterian Ghost Ranch
Conference Center in Abiquiu, 4
guest houses are being monitored
to directly compare different design
approaches. The buildings, cach
960 square fecl, feature respective-
ly a Trombe-wall, a greenhouse, a
direct-gain window, and a normal
wall with 2 small windows.

Collector research at the Solar
Lab, where 40 panels arc being
monitored for weather resistance
and surface absorption, has result-
cd in cost savings for some solax

Dave Gunderson demonstrates the simple winch

he uses to raise and

lower the Trombe-wall

shutters. The mechanism could easily be connec-
ted to a small electric motor and a timer, he says.
LASL’s Mike Ulibarry, who investigates monitor-
ing equipment in several buildings, looks on.

projects. A LASL desigin incorpo-
rates an efficicnt collector plate
with a sclective surface in a panel
that also scrves as the weather-
tight roofing for a building. A

jacketed-tank cxperiment is now

being run to determine whether a
heat exchanger integrated in the
collector tank will work better than

a conventional 2-stape  system,
LASL rescarch with air-hcating
collectors has cawused increased

industry interest in this alternative
to the more standard liquid-heating
solar panels.

Extensive experimentation at the
Study Center is cxpected to be of
usce to many solar designers. Fach
of the 400 collectors has single-
pane glass with a black-chrome
selective absorber surface. Struc-
tural elements are stecl; the collec-
tor backs arc insulated and covered
with a fire barrier. Solar encrgy is
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collected by a light oil and trans-
ferred to water in heat exchanger
tanks. The building is one of the
“most elegantly designed, nicely
executed solar heating and cooling
facilities in the world,”’ says Bal-
comb. Two cooling systems will
provide a side-by-side comparison
for performance.

The average homeowner may not

be interested in such a major
addition, but he or she can add a
south-facing greenhouse for as
little as $2.50 per square foot, or a
solar water heater for around $800
to $1,500. Professional installations
of active systems commonly run
from $20 to $30 a foot. The major
tradeoff is the price of a solar
system compared with the cost of

The striking greenhouse feature of Doug Balcomb’s solar Santa Fe
home collects heat directly through 400 square feet of thermopane
glass. Thick walls inside buffer the living areas, which all open onto
the greenhouse, from temperature extremes. A natural ventilation
system heats an under-floor rock storage bin and also dispells excess

heat in the summer and fall.

fuel during the system’s lifetime.
Homeowners may also be interest-
ed in a few LASL-developed “‘rules
of thumb”’ for passive solar heat.
Few people have a meteorological
station on their roof or a thermo-
couple system in their walls, and
Balcomb says, ‘‘I don’t recommend
that we lock ourselves into ap-
proaches where the designer has to
use computer-aided analysis.”
Rule of thumb 1: You need 2 to 3
square feet of south-facing double
glazing for each BTU/degree F/
hour of additional heat load. In
northern New Mexico, this ratio



will supply 70 to 80 per cent of the
heat if a building is to be kept
within 65 to 75 degrees I. Yor a
well-insulated  house of 1,320
squarc feet, with a south collector
wall, 400 square feet of plazing will
be necded,

Rule 2: A thermal storage capac-
ity of wt least 30 pounds of water,
or 150 pounds of masonry or rock,
should be used for cach square foot
of south-facing glass. The storage
should be in the direct sun; other-
wise 4 times this amount will be
nceded. Thermal storage saves
heat antil night and prevents over-
heating during ihe day.

Rule 3: Shading of south win-

dows, either with shutters or a roof

overbang, will reduce summer aad
fall overheating when the sun is
higher in the sky. The windows
should be shaded fully at a noon
sun elevation of 78 degrces, and
should be just shaded at the top at
a noon sun clevation of 45 degrees.

An example of LASL’s research into

active solar

energy systems

is the

recently completed National Security and
Resources Study Center near the Labora-
tory Administration Building.

Rule 4: The best Trombe (ther-
mal mass) wall thickness is from 12
to 10 inches, and the density of the
masonry should be at least 100
pounds per cubic foot. Circulation
vents at the top and bottom will

tnerease  daytime  heating and
should have passive  backdraft

dampers to prevent reverse flow at
night.

One of the best examples of
passive solar heating is the Pecos
monastery, which claims a solar
fraction of 95 per cent after a full
year of operation. The front third of
the linear building is office space,
and work-top counters along the
south wall conccal the 2 rows of
water-filled black 55-gallon drums
~~ 7,590 galloris’ worth. Alaminum
reflectors on the sidewalk help heat
this solar collector, and insulation
has not been necded for heat
reiention when the reflectors are
closed on cold nights.

The warchousc design was be-
gun 3 years ago when the monks
nceded a new home for their
religion-oriented Dove Press. The
whole construction cost was only
$13.50 a square foot. The Bene-
dictine Brothers now have 2 addi-
tional drumwall buildings, cach
5,000 squarc feet, under construc-
tion. Four buildings now have solar
hot water systems, and 4 more
heaters arc in the offing.

A handy ratio for the monastery
has been one drum for each 22
squarc feet of floor space. The
anterior portion, 5,500-square-feet
worth of warchouse, is heated only
by direct-gain through high clere-
story windows. It has never fallen
below 45 degrees F despite oui-
side temperatures of 14 degrees
below zero, and the book cartons
and shelves themselves provide the
needed thermal storage. A heavy
thermal wall separates the 2 areas.

9



On winter afternoons, daytime tem-
peratures in the offices are made
comfortable by venting excess heat
into the warehouse and by opening
windows.

Double rows of vents — along
the floor and along the counter top
— can be adjusted to control the

natural air flow around the drums. .

Each office room can be ‘‘tuned
in’’ foot by foot. The offices have
never dropped below 63 degrees F
and the solar system is paying for
itself in just 2 years, Supplemental
heating is supplied through electric
wall panels.

Such complexes are still uncom-
mon. Passive systems are found
more often in custom-built homes,
such as the beautifully designed
double-Trombe residence owned by
Gunderson in Santa Fe. Manually
operated winches easily raise or
lower insulated panels outside the
thermal walls. The panels are also
reflective and when lowered during
the day serve to increase the
energy collected by the walls. Such
homes are expensive; but retro-
fitting projects — such as a green-
house addition being monitored in
Anton Chico, New Mexico — may
provide a new thrust for the
homeowner facing high utility bills,

LASL’s solar efforts are multi-
faceted, or ‘‘fluid,”” says Q-11
staffer Merily Keller. For the

Department of Energy, over 100
contracts are monitored and
checked, and 80 of those are out of
state. Handbooks and papers are
available to the public, and the
staff often is asked a multitude of
technical questions. But since
LASL’s main role is to provide
research and analysis for DOE,
inquiries are usuaily referred to the
National Heating and Cooling In-
formational Center, Box 1607,
Rockville, Md. 20850. Their toll-
free number is 1-800-523-2929. In
addition, persons can contact the
New Mexico Solar Energy Associa-
tion in Santa Fe, New Mexico, at
505-983-2887. International Solar
Energy Society chapters may also
be found in many other states.

“To me,”” says Balcomb, ‘‘the
crux of the matter is whether or not
it’s available to a wide variety of
people. If it’s cost-effective, and
widely available, use it. Three
years from now we will probably be
seeing the fruits of the research
and development — which has
started — factored back into wide-
spread application.”’

New Mexico, energy rich, ex-
ports 90 per cent of its bounty and
uses 10 per cent.

‘“We don’t expect to export our
solar energy, though,” says Bal-
comb, ‘‘at least not yet.”’

Panorama Press New Atom Printer

For 14 years The Atom, from
volume 1, number 1, was printed
by the University of New Mexico
Printing Plant in Albuquerque.
Beginning with this January-Feb-
ruary issue, however, the magazine
is being printed by Panorama Press
in Albuquerque.

Panorama was successful bidder
on The Atom contract for this
coming year.

The Atom staff is looking for-
ward to a good, creative working
relationship with Panorama, man-
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aged by Tom McNatt and Don
Miller.

And, we want to say ‘‘thank
you’’ to the UNM Printing Plant for
their many years of good service
and quality work.

The magazine will retain its basic
format, with only some slight
changes in body text and headline
styles. As The Atom-Panorama
relationship grows, however, we
expect to make some additional
changes in graphic design.

David B. Hall

David Hall Retires

David B. Hall, LASL employee
since 1945 and former leader of
R-Division, retired in January. He
now is a consultant to the Labora-
tory’s Q-Division, and is a member
of the Atomic Safety and Licensing

-Board.

Hall started at LASL in Novem-
ber 1945 and was group leader for
implosion testing (RaLa) from 1945-
1947. From 1947 to 1951 he served
as group leader in charge of
building and operating the first fast
plutonium reactor — Clementine.

He was alternate leader of W-
Division from 1952-56, and from
1956 to June, 1970, division leader
of K-Division, reactor develop-
ment. During his service with this
division, he supervised construc-
tion and operation of LAPRE II,
LAMPRE I and the UHTREX.

In 1970 he was named leader of
the Assay and Accountability Divi-
sion, a safeguards research and
development program, and in 1975
he was named head of the new
Reactor Safety and Technology (R)
Division.

Before coming to Los Alamos,
Hall was physics instructor at the
University of Denver, associate
physicist at the University of Chica-
go Metallurgical Laboratory, and
was a physicist at the Hanford
Engineer Works, Hanford, Wash.

Hall is a Fellow of the American
Physical Society and American Nu-
clear Society.



short subjects

A new division entitled Accelera-
tor Technology (AT) was formed
Janaary 1 with Edward A. Knapp
as division leader. The A1-Division

Joseph L. Cowan

Legal Liaison
Director Is
Joseph Cowan

Joseph L. Cowan, Jr., former
assistant counsel to the Regents of
the University of California, has
been named assistanl director for
fegal Haison at LASL. He will
succced Philip F. Belcher when he
retires later this year.

Cowan has served his alma
matcr, Berkeley, during muoch of
his carcer. Tle began as personnel
analyst in 1964, was named senior
petsonnel analyst in 1966, and later
became a stall coordinator in the
office of the UC vice president for
administration.

As assistanl counsel to the UC
Regents he was attached to the
officc of the peneral counsel. In
this capacity he served as attorney
for the San Francisco campus,
acting as advisor to a wide rangc of

will apply particle accelerator tech-
niques to  problems  related to
national defense, to medical thera-
py, to the development of high-
carrent particle  accelevators  for
applicatious in nuclear fuel produc-
tion, to development of a proton
storage ring, and to the develop-
ment of other accelerator tech-
nology as requested by the federal
government. Kobert A. Jameson
will be alternate division leader.

§ * #

The Best Paper Award at the
American Nuclear Society’s winter
meeling in San Francisco was given
to 4 scientists from LASL and to 1
from the Union Carbide Corpora-
tion at Oak Ridge, Tenn. The paper
was presented by Cleo C. Byers,
Q-14. It was written by him, Jerry
J. Koelling, Gordon I. Hansen,
and David R. Smith, all Q-14, and
by IHoward R. Dyer of Union
Carbide. 'The paper was titled
“Critical Measurements of a Wa-
ter-Reflected  Eoriched  Uraniom
Sphere.”’

administrative and academic man-
agers on a variety of legal issucs.
He also served as legal advisor and
legal representative in matters in-
volving other University of Cali-
fornia campuses and laboratories.

A native of Providence, R.L.,
Cowan earned his A.B. degree
from the University of California,
Berkeley, in 1963, He received his
J.D. at Golden Gate College, San
Francisco, in 1972, and holds a
certificate, obtained in 1974, from
Hastings College of Law College of
Advocacy.

Cowan is a member of the
California Bar Association, the Na-
tional Health Lawyers Association,
and the American Society of Hos-
pital Attorneys.

David L. Moore

Moore Named
PR Head
David 1.. Moore, former public
information officer for the Associa-
tion of Universities for Rescarch in
Astronomy (AURA), will head
LASL’s new Public Relations De-

paitment formed cffective January
3.

The new department will have as
its nucleus PUB-1 (Public Informa-
tion), formerly ISD-1, and PUB-2
(Public Relations), formerly 1SD-2.

Moore comes to LASL from
Tucson, Ariz., where he served 4
years as director of public informa-
tion for AURA, a nonprofit man-
agement group under contract to
the National Science Foundation in
Washington, D.C., to operate 3
major nationally funded centers for
research in astronomy. These in-
clude Kitt Peak National Observa-
tory in Tucson, the Sacramento
Peak Observatory in Sunspot, N.M.
and the Cerro Tololo Inter-Ameri-
can Observatory in La Sercna,
Chile.

Before joining AURA, Moore
was a writer, photographer, and
illustrations editor for the National
Geographic Society in Washington,
D.C.

Moore was educated at Mont-
gomery Community College, Rock-
ville, Md., the University of Mary-
land, and the Memphis Academy of
Arts,
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In the top photo, Jim Hedstrom, Q-11, explains the operation of the solar
heating and cooling equipment at the National Security and Resources
Study Center to Congressman Barry Goldwater, Jr. Below, LASL Director
Harold Agnew greets Gen. Richard H. Ellis, right, Commander in Chief,
Strategic Air Command, and Maj. Gen. Kelly H. Burke, deputy chief of
staff for plans, Strategic Air Command, as the 2 generals arrived at the
Los Alamos Airport recently for a tour of the Laboratory.
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Four Soviet scientists attended a workshop on feedback stabilization
hosted recently by LASL’s Controlled Thermonuclear Research (CTR)
Division. Included in activities for the visitors was a tour of the Scylla IV-P
magnetic confinement experiment. The tour was conducted by CTR
associate division leader Warren Quinn, far right, and CTR-3 group leader
Richard E. Siemon, far left. The Russian visitors were V.A. Chuyanov of
the Kurchatov Institute in Moscow, V.F. Gubarev of the Cybernetics
Institute in Moscow, Yu. K. Kuznetsov of the Karkov Physical Technical
Institute in Karkov, and 1.V. Moxzin of the Efremov Institute in Leningrad.
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LAMPF Builds
New Remote
Manipulators

By Barb Mulkin

They’te using slave labor out at
LAMPF, and Ethen Ekberg and
Don Grisham, MP-7, aren’t the
least bit apologetic about it.

The slave is a remote manipula-
tor that is used for maintenance
and component replacement in the
target cells of the main experimen-
tal line, where induced radiation
levels are so high that maintenance
and repair cannot be done manu-
ally.

A single remote handling system
is operating, and a second unit will
be completed next spring. With
beam time worth an estimated
$4000 per hour, the manipulator
system is considered a big money
saver, in addition to being ‘‘a doer
of the humanly impossible,”’ as
Ekberg puts it.

LAMPF — the Clinton P. Ander-
son Los Alamos Meson Physics
Facility — has the highest beam
current of any proton accelerator in
the world, and, as Grisham ex-
plains, the higher the beam cur-
rent, the higher the radiation lev-
els.

An earlier version of the slave unit
monitoring equipment is shown in
place in the beam stop in Area A at
LAMPF.
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Maintenance and repair are ma-
jor headaches under such condi-
tions, and accelerator researchers
are constantly working to devise
ways of handling this problem.

Until 3 years ago, LAMPF scien-
tists were preparing (o work in the
target cells with “‘Merrimac,”’ a
portable hot cell coupled to a
ganiry, but its design posed prob-
lems. For one thing, it weighed 250
tons, most of it in whal was
thought to be nccessary shielding,
and thus moved exceptionally slow-
ly. For another, LAMPF research-

ers discovercd that the routine
maintenance and repair in the
beam line did not require such
extensive shiclding.

“Something else was neceded,”’
Iikberg comments, ‘‘something ca-
pable of more rapidly reaching
most arcas in the beam line, and
especially, something able to oper-
ate easily in radiation ficlds where
exlensive shielding was not nced-
ed.”’

That something was the small,
sophisticated master-slave unit now
in operation.

The manipulators for the system
were fabricated by TeleOperator
Systems Corporation, New York, to
specifications determined by MP-7
personnel and visiting LASL staff
members R.A. Horne of CERN,
Switzerland, and Joseph Burgerjon
of TRIUMF, Canada. Although this
type of manipulator was available
in Europe, it was placed with the
small U.S. company for develop-
ment to satisfy an American need
for advanced manipulators. The
LAMPF unit was incorporated into
a total remote manipulator system
with the aid of MP-7 staffers Lynn
Brewer, Johnny Herrera, Jim Lam-
bert, Lon Martinez, Ross Meyer,
and Marion Wickham, and was
christened ‘‘Monitor.”’

Some of Monitor’s functions are
unique, allowing an unprecedented
latitude to the operator in manipu-
lating components as far away as
100 meters. The unit is portable,
versatile, and, after 6 months in
operation, is performing even bet-
ter than was expected, according to
Grisham and Ekberg.

Grisham credits Monitor, which
he describes as one of the most
advanced remote manipulator sys-
tems of its kind in the world, with
literally extending 3 of an opera-
tor’s 5 senses — those of touch,
sight, and hearing.

“It (Monitor) is the state-of-the-
art in remote handling,”” he says.

The slave unit is a manipulator
that is trailer mounted for easy
movement. It is connected by
cables to a master unit that,
together with monitoring equip-
ment, is housed in a mobile unit
that can also be easily trucked to
any part of the facility.

MP-7 personnel, left to right, John-
ny Herrera, Ross Meyer, Marion
Wickham, Lynn Brewer, and Ethen
Ekberg inspect one of the remote
manipulators at a practice hole in
Area A,
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In a typical operation, the shield- 6 meters into the target cell cavity.
ing is removed from a beam area It is guided by the master unit,
where work needs to be done. The which is manipulated by an opera-
slave, which is mounted on a tor who can watch on a television
hydraulic boom, can reach as far as screen what is being done, hear

through a microphone lowered into
the beam area, and feel what is
being done with the slave — a
phenomenon, called ‘‘force reflec-
tion,”” the unit’s key to versatility.

Lon Martinez, MP-7, left, and Wickham operate a manipulator. At left is the trailer
containing controls for the remote handling units.
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To obtain a quality television
picture for the operator, Ikberg
adapted a commercial light unit
esoterically billed by the manufac-
turer as ‘“The Thing from Quter
Space,”” because it was first devel-
oped for use as an antcuna on
spacecraft and because of the way
it operatces.

feyqr

The unit’s trade name is ““Sten-
Lite.” As adapted by MP-7, Stem-
Lite is a compact, 16-inch-high wnit
consisting of 2 thin strips of rvolled

stainiess stecl wound on a pair of

2-tnch-diameter spools. They un-
wind to form a mast up to 12 fect
tall when activated by a winch
powered by a 12-volt battery pack.
Flexible, but amazingly stroug,
Stem-Lite is usced at LAMPL to
support a television camera and a
light suitable for TV exposure.

Ekberg’s initial equipment was
all “*off-the-shelf,” but consider-
able effort has been expended by
MD-7  scientists to provide the
highly spocialized versatility that
the system had to deliver.

The master-slave wnit now in
opcration can be used in conjunc-
tion with a crane for heavy jobs, or
it can be operated alone for work
that merely requires dexterity. In
either case, Fkberg eslimates thal
the unit can perform a given chore
40 times faster than electro-mech-
anical manipulators.

Recently, Monitor was used to
replace a volume window assembly
at LAMPF ncar the main beam
stop. Grisham estimates that radia-
tion in the arca was about 20,000
rad per hour. Working from a
mobile unit 50 meters away, an
operator was able to find, and
remove, the necessary bolts so that
the tube could be lifted from the
cavity by an independcatly oper-
ated crane. Water lines and other
components were removed, then
reinstalled with the new remoic
system, and the job, a major one,
was completed in 3 wecks of
previously scheduled LAMPYE down
time.

After such a job is completed,
Monitor’s slave manipulator can bic
decontaminated readily by wiping
with a damp cloth.

Wickham and Martinez are pictured
with a stem unit for the manipula-
tors.
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Although Merrimac will be kept
in reserve for some tasks, it has
been replaced by Monitor in most
of the routine beam line mainte-
nance, and this provides an ironic
twist to the story.

Merrimac was named for the
steam frigate scuftled by Union
forces at the beginning of the Civil
War shortly before they abandoned
the Norfolk Navy Yard at Ports-
mouth, Virginia, She was sub-
sequently raised by the Confeder-
ates, renamed the Virginia, and
converted into a formidable iron-
clad — large, clumsy, and slow —
which later engaged in combat with
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the Union Navy’s ironclad — Moni-
tor.

Grisham, a history buff, says
Monitor had a revolving turret,
which allowed it to aim its guns in
any direction, while Merrimac’s
guns were fixed in one position.

‘“‘Monitor’s revolving turret was
a prototype, which worked so well
that it became the standard for
everyone’s naval vessels. It was so
versatile, it changed the face of
naval warfare . . .”’

Ethen Ekberg, foreground, and Her-
rera, Wickham, and Lynn Brewer,
MP-7, watch monitors in the con-
trol console trailer.




Students. from the University of New Mexico
stroll along a tree-lined road at Pajarito Site
=during a recent tour of the reactor facilities there.







EDITOR'S NOTE: This is the sec-
ond of several articles on the
archaeological investigations of the
Pajarito Plateau which will appear
in The Atom during the nexi few
months. The first article, describing
the history and background of early
investigations in this area, appeared
in the October 1977 issue of the
magazine. The information in ““Pa-
jarito Plateau Archaeological Sur-
vey and Excavations,”” LASL 77-4,
by Charlie R. Steen, archaegological
consuliant to LLASL, serves as the
basis for the series of Atom ariicles.
This article is about the types of
early, small settlements, and the
estimated periods of habitation by
the people of the Plateau.

Surveys of the Pajarito Plateau
reveal some patterns of sile loca-
tion determined at least partially by
cnvironmental and social factors.

The first settlements were nearly
all built on crests or ridges on the
mesa tops to ensure the builders of
adequate drainage at or near the
houses.

Elevation also appcars to have
been important in determining the
cxtent of population spread on the
mesas. Localized air currents played
a part in the length of the growing
scason. There probably were more
frost-frec days at higher elevations
on some mesas than on others,

Late in the 13th century, at the
beginning of the intensive occupa-

tion of the Pajarito Plateau, the
population seems to have been
pretty evenly spread on the mesas.
The Indians were building larger
housing units and living at lower
clevations, however, by the latter
part of the 14th century. By the
15th century, the small individual
farms and villages appear to have
been abandoned, and the popula-
tion was concentrated in large
settlements such as Tshirege,
Tsankawi, and Otowi, and in vil-
lages clustered around plaza sites.

LASL archaeologist Charlie Steen
inspects prehistoric Indian rock art
at a site on the Pajarito Plateau.
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Construction of the houses or
villages indicate that none of them
seem to have been fortified against
human enemies.

Archaic projectile points have
been found sporadically on the
Pajarito Plateau, but no evidence of
settlement during the archaic peri-
od has been recorded. Archaeolo-
gists assume that hunting parties
went onto the plateau but made no
permanent camps.

Many of the archaic points found
on the plateau resemble types
found in the Southwest from about
1,000 B.C. to about A.D. 700. Some
were found in levels containing
pottery, and others were of the
preceramic period.

LASL archaeological consultant
Charlie Steen reports that a frag-
ment of a Folsom point was found
several years ago on the mesa
north of Ancho Canyon, and recent-
ly another was found near Totavi,
but there have been no reports of
findings of other pre-Archaic arti-
facts on the plateau.

Researchers estimate that it was
probably late in the 13th century
when the unpopulated Pajarito Pla-
teau had an influx of puebloan
settlers. Family-sized house blocks
were built from the rim of the
White Rock Canyon at the Rio
Grande up to about 7,400 feet
(2,400 meters) elevation. The
greatest concentrations of settle-
ments are at 2,150 to 2,350 meters
(6,600 to 7,200 feet), and it is
assumed that the mesa top environ-
ment at that elevation offered
optimum conditions for primitive
horticulture. The houses were built
along the crests of the mesas,
where drainage is best.

Most farming probably was done -

on the mesa tops, because where
sites are most concentrated the
canyons below them are narrow
and deep and there is little arable
land. Also, the narrow canyon
bottoms are chilly in winter, and
the growing season would be too
short for crops.

The mesa tops probably were
stripped of all vegetation except for
the crops and some weeds.

It would be extremely difficult to
estimate the population of these
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mesa top settlers, but researchers
figure it was small — probably a
few dozen persons on a mesa,
living in small house blocks spread
along the top of the mesa. The
house blocks were occupied for a
short period, probably a generation
or less. This tendency for brief
habitation is a common occurrence
in primitive communities, where
the people moved for reasons such
as death, bad luck, or evil spirits
plaguing the house.

Nearly all the houses excavated
within the survey area had been
cannibalized; roofing timbers and
most of the stone had been re-
moved for reuse at another loca-
tion.

Santa Fe Black on White, dated
at A.D. 1225 to 1350, is the
predominant painted pottery found
on the surface at these small sites.
Some sherds of Galisteo Black on
White, 1300 to 1400, and St. John’s
Polychrome, 1100 to 1250, are
found in them, and rarely, some
Wiyo Black on White, dated 1300
to 1400. These finds indicate the
small farmsteads probably were
occupied between 1250 and 1350.

At some undetermined time, the
settlements grew, and the house
blocks became a double or triple
row of rooms, aligned north-south.
The most common painted pottery
at the 2 sites of this type that were
excavated is a mixture of Santa Fe
and Wiyo Black on White.

Plazas, created by extending
rows of rooms eastward from the
north-south room blocks, were a
further development. In the plaza
there often was a kiva, the earliest
appearance of the circular, de-
tached kiva on the Pajarito Plateau.
The common pottery here, too, was
Santa Fe and Wiyo Black on White.

In the latter part of the 14th
century, changes appeared in the
settlement patterns, and apparent-
ly in the religious practices of the
people of the Plateau,

The high elevations seem to have
been abandoned, and the popula-
tion gathered on the lower eastern
parts of the mesitas. A climate
change could have initiated the
move, ot it could have been the fact

that the lower, wider parts of the
canyon bottoms, with alluvial soil,
were cultivated for the first time,
Small dams across minor drainage
channels in the canyon bottoms and
on the mesa tops appear at this
time. This also seems to be a
period at which the heat-retaining
properties of basalt exposures were
put to use for garden plots.
Tshirege, Otowi, and Navawi
sites probably were started at this
time. These are large house blocks
built around open plazas that face
south. Another apparently contem-
porary development was the con-
struction of villages associated with
a rectangular house block built
around a plaza that sometimes had

"a narrow entry on the east side.

At the time the larger settle-
ments were being built, the people
also began to dig the cavate rooms
in southward facing cliffs on the
Plateau. Many of these rooms
appear to have been for ceremonial
purposes.

The Pajarito Plateau was aban-
doned in the late 16th century,
according to research based on
dendochronological records. The
last cutting dates of room timbers
on the Plateau may have been
about the middle of the 16th
century,

The Plateau inhabitants did not
pack up and leave the mesas
together, on one day. The depar-
tures to and relocations in the
valley probably took place over
several years and could have been
caused by any of several reasons —
the most likely being exhaustion of
the soil through poor farming
methods and a drought that oc-
curred in the upper Rio Grande
Valley during the last half of the
16th century.

A second indication of post-16th
century use of the Plateau by
Indians is the presence of game
pits. The pits probably were not in
use while farming was the pre-
dominant occupation. It would have
to be after the cessation of farming
and after villages were abandoned
that the natural plant and animal
populations were once again estab-
lished, and hunted and trapped.
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10 Years
Ago
in
Los Alamos

Culled from the
January and February
1968 Files
of The Atom
and the
Los Alamos Monitor
by
Robert Y. Porton
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RATES GO UP

Post office officials announced this week that increased postage rates
will go into effect Sunday. The new rates are 6 cents for first-class mail
and 10 cents for airmail. The new rate of 6 cents per ounce for
first-class mail applies up to 13 ounces.

HERDING HORSES HURTS

Some of the services performed by Los Alamos police are rather
unusual., Two patrol cars were dispatched to Barranca Mesa Friday
when 10 horses and mules were reported running at large. They were
Forest Service animals, apparently escaped from the corral near Pine
Springs. The 2 officers herded the animals down into Rendija Canyon,
attempting to get them on their way back to the corral. One mule
expressed its feelings about the whole thing, reared up, and kicked 1 of
the police cars. There were no arrests.

GROUND BREAKING

Ground breaking ceremonies for the new LASL Meson Facility were
held yesterday in the Administration Building Auditorium. Because of
a heavy snowfall and extreme cold weather, soil from the site was
hauled to the auditorium, and symbolic ceremonies were held indoors
where the sand was encased in hugh wooden containers. In addition to
the dedication of the Meson facility, the Laboratory celebrated its 25th
anniversary. Speeches were given by Glenn T. Seaborg, chairman of
the U.S. Atomic Energy Commission, New Mexico Senator Clinton P.
Anderson, and other dignitaries.

GOOD OLD DAYS

Advertisement by a Los Alamos service station: GAS WAR - Regular
- 27.9 cents a gallon|
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Ethen Ekberg, left, and Don Grisham, both MP-7,
are involved in the use of slave labor at LAMPF.
Barb Mulkin's story, and more photos by Bill
Jack Rodgers are on page 14.




